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m^^m tj^:^mm i o i ±t,cumm i o 2 
^m^^tmi oaiAis^aenrt^-s. le^i 02 

1 0 i©^^i^g|5Jc*^c:f-cffM5nm^. ^ur, 
-f X i"; - hgPo^D 1 1 1 (ommt^^ Ilia. 1 1 1 b 

*5iS^l 0 2K5g^SnTt,^-So */c. />'>7-l 2 1. 
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i. 

^ w-r s c i i -r ;^ g3^sg„ 

So 

fliB;tf7X«ffi(7)BtriBS*^Oi^M*^6H!rlB^*5*^(*9fC*H-t 

riB^^ffM-rsiiii, 

ItrlB^^/^ XS«©friB^^^©J^ffliJCD@H«±Ccm®«:JfJ)iS 

5 -tf s ^ {4g f c jf$)a 3 nifca^® ^ 7. mwm.^ 

t , bJIBt' ^ d"; - MH5D°D<!:B?ia:</^;5^SW^ffic!: 
?:Sme<3tCigie!-r -S Ig;^ <h 6 i^c S *f ^ le^s^, 

t,^ S C <!: ?r1$i![<t -r Sii5j<lg 9 IBIS©:*/^ ;=^iE 

[0 00 n 
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n/cm«IlS§?rt^-rS/ca©:7*n-:/:^7- KJcMt- 

So 

[0002] 

[fie3R©KJ5] '5*^^-±©ftSIHl3§ ( I C) ©tSSE^ 
MS-T'Sicl*. 7*n->^:^^- h*A5ffit<>6txS. c©-7'n 
10 -:/;^7- Mi. ^SS^^iJ^cS i C©S@(cgMS-lf S 

n-:/*" ^-©>'^•>:7•* I ComStcff L^rfct^ai 

C©tStg€:*^-C#-S,o 

[0 00 3 ] tC^i)\ fie3R©7-n-^*- KtCtil C 

iffliJ. «iiffl5}-©>'07-u*^S:W6nrt,^^f 

t,»o ^©/cSt), •j;x/^•-±©I C©^tl*ia«ii]B$fC« 

1 ~^<i-rou*^T&-r. f'^-c© I c^rftis-rsi'tist) 

20 Epjnt ai;'3m-^©aiM*ii0ii3 ^twnw^f ^j^jt^^o 
fc. ^cc, I c©«set^2©«e^^i^±3-ttsfc&jc 
fc> )SffiHF«g©^i^© I c©m@i^Ma«j«c®ii-r*c 

[000 4] ^c*5, ■^;:l:/^-±fficc^?^E■r•5•r'^■c©^ 

^0 7-€:ffJg4T-2.lD©¥iatt*5^<S-CAS„ ¥iai4 
*5Mt,>JS-^tc(3:. 3>^?iJ' h©B!in!^d:t,^m@*s»SfeTS 

30 ■7-*ffM-rSfcJ*©SSi L-C. ii'y:^m^^^mK^^C 
t*s#A6nS. ;y'7;j^«*ffi©¥ffitt©^fr?:«)fc-r 

[0005] 

^l^fci L/-ct>, • =i>-r>-!^-)Jc<!:'©-r ^ 

h ^s'n<!:>mmm^ mti> ras^^^-s =0*0. i c © 

40 #©«){'PJSiS^ii^iis©;iiS?s©m-^rt^2€rtf^!i:^ 
S*s$>s. ufc*^or. ^a© 1 c©a&f'Pif igtfc©i*fjl 
{tfcffo-t, ^2ffi5f©ff-^©;iiK^4>»Ji2SK-r-5.!£>s 
*i*D-ct^-2>, ^ur. ]SiijS©S'J^fc»it;-rsft:©ic 

f*^ Xi7 I-§|Sp1,;S:iiJS>Ffai^c-5. I C©Hl*S/cW 
ia< CC||^LAj:Wn«i/5:6^<:li= ^ Vt£\,> t y ^ Xifi 

[0 00 6 ] iC-^A-s^ Vl^<DmWTC'f^ :^t>^)-V^ 
50 p°p*Sm-C ^ ©« . :7"t3 - :7';«7 - F ©M- > -ftmm. 3 



(3) 

3 

Ctictj:^^ t'-^ ^gp^^l?^■:'x>'^"t?--1'XJ:lp 

[000 7] Lfc^i^X, Ji>y'rj:il<Dmmf)mi&$ti 

- ha5a°D^i2gL'fc7-ta-7';^7- F^rf'P-S. C £ pJtet? 
[0 00 8] :^mMiitC<Dj:^tj:<^,(cmA-Xtj::$ttfci> 20 

[0 00 9 ] ttc. *ifeB^©sij©aw«. -i; *>'^-±© 
C ©SS i -r ;^ i7 U - h a5n°p i ^ffi^r^i^r * 
[0010] 30 

5;^i2^SffiK:*}ii-c, — ^©^©^^©{igicSi!^^ 

W-rS:^/7XSfei. mrlB:</^J^»«©BUiH^i?»>F*i{CSI 

Slsn/cS^gPp^pi, miB:tf9xate©BtiiBSi?f<h|ali; 

[001 1 ] C©;t/^;^13SSS«. m@A5;y^XSS 
±Kl^iS.iinXK>i>fc^. ^©SS©ii5$*^-^-r* 40 

[0012] Sfc, aiSHSgimaW^jrS^i^^rtf ^/c» 
©;y^;^i2i^SK©i{j§:^ffiicfct,>-c, ;y^xs«©^ 
^©f4g«c^i5f*ff$fiS-r^I*S<!:. mrlB;^7X«S©H? 
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!!<!:> H?iB:^/^;^»S©Btrt2^i5^©nW©gBai:Jcm® 
?rff5fiST* i i fjfB^J5»-F*3©IBS±Ccm-T-a5p°p?: 

»ffi©i3jg:^ffi*5g« $ n -5 . 

[0013] C©;^/7:^iBi^a«©SSi®:/jStCj;n«. 
mffi<tlHt;ffi©^^©{4gK«T-a5p°a;&SI$gL, 

i>„ '5*''^-±K:JfJ{!£3^^,/c«S[HlSg?:^tS-r-l) 
/•cJ*©7'P-:7':^;- KK:*j|,ir> t^^Ftfi©'^; *-'^-{c 
Stilt S '^^ffi©Blf«©(4g{i:?g®!©Si^^::fr S 

BuiB;^?7;^as©Brrfa^^!>rtfcg|^SiT,/c 
mwi<07' ^ u-h^&t, Hirt a^s*ta© :c - 

±©^^©^[iIS§©m® i ^Sc S -tf S ^ {igfcjfj^ 
3tifca3S©^y^x®Mij«@i. mriBT^-fX^y-h 
a5p^p<bB!ifB*/^;=!.»KffliM®i^m»e<jtcSi^-r€.iBi^ 

iJ!)>6JS:€>:y7;^iBi^S«, ?:Wr€.C i^r^SfrS 
[0014] C©7'n->^;^7- Kt*. ;^f7XSMSS 

s©iii$;55-^-r*)S, ttc, ij'yj^mmmmmtmc 
H©Si?n^tcf= ^ X i"; - ha5p°p*3^^s nr s/t 

i*. 3fS©m@®ia< ccr= ^ ;^ U - ha5p°p^^^-c# 
■So cnccj:«3, C©7"P-^A»- F?:fflt,»■C■i'*^^- 
±iCjfm 3 n/cjA«5H©m«[ilSS©^2?rl5llfi!fCctT A 

«f»[HlSS©mffi<!::*7 7;:^SM^Si*«8l|KS^ 
b . S«filHlgS©fi <K:7'^y^4'>;-h g|5p°n*|Bg b fc 

So 

[0015] 

[^B«©ji:te©?gjig] «T> :$^mm(Dmm(omm'&mm 

©:^<*0-f&S. (A) «±®0-C$>O, (B) « 
(A) ©X-xWffiS-c$>S. i^cte, C©0-C«, 
-'^-<!;MM5■a■S*©ffi5:±B^<^; LTl^S. 
[0016] :*:|6Ba©:*/7XiBi^S« 1 0 Q-Cti. 
xS^l 0 1±«:, • 3>-r>-y-J^ci:"©f-< y 
-hSPa^pl lOi, •& 1 C©meKg^3-l±S'^#>'0 
■:/l 2 0 ^ti-Ct^S. :</^;^S« 1 0 1 ©^ffl 

+53'^cC^ffitt5rWLt:c>S„ f^-r Xi/y- hgPp^pl 

io«> t^s■r^#"^7*.'^-©^■r© I C(c>(ti£;u-ci9; 
xaSK«^^©^i?*.*sjf$fiS2nt:*}f3. ■7=-f;^^";- 

hSBopl 1 1~1 161*, S5?>©*K^^$n-Ct,i-2)o 
— >'^'>■7■l 2 1 ~ 1 2 9. 1 20a— 120c tt, 

[ 0 O 1 7 ] 0 US. sf:^?g©;</^2^iBi^S«6BfE©a5 
^f!i;:^0-CS>.2>. ;<;f7;^Sffil 0 l±fCiJiBiKl 0 2 i 

jsyttmi^tti4 1 0 3 i*sa*ap>n-ti,='So IB;^ i o 2 

«, ;^7;^aKl 0 l©Si?>J(y^^©g|5^*^6:^f-7XSK 
1 0 l©^^5M^gi5{C*Hfrj^RS$n-Ct,^So 



5 

^ X i7 ij - 1 1 1 ©SSffl^ Ilia. 111b 
*i|BiSll 0 2KigglSnr(,i-2>o ^07"12 1, 

1 2 ^i^mcDM^^tCfct^fSSHi^l 0 2<D±l>cm 

[0018] CtiCCj: i^— ^c]iE$cD>'^•>■7■l 2 1 . 

1 2 2*5ffJfiS3tx. -e©ia< K:f'^;;^i?y- hSBp^nl l 
l^llS|-rsci*s-c*€.o L*^^>. -T-^ ;^i'>;-hgl5 

o°ol 1 UJa^^ctJCcS^StlTU-Sfc®. S-'^'>7■l 

2 1-1 2 2i-i7*^^-ffJ©ssi*^ge4S■t^■sl^^c, 

T'-i <)-hSiS,l 1 l*^?[5)^tcAd:^ci«i^fl^ L 
/t*ior, CCD:tf^Xi3^SSl 0 0iSr-7"n--/*- K 

[0019] i C-?)-?. ■5*^^-±© I CCD^iCit, 

rt£t>%, T'a-T'*?- KcD^IiJ5g^*^>'; 3> (s 
i ) cD■5*>'^-i^;^^-5rt^■g>ti-&«:«> .-N'-^-OBt 
K , -17 X "fflijmffi i - 7"* - K m<DJ< > 7' i ©{4 

9^, lO-f^?, <t;*:PStc?:j:oT< -Si, C©<a(fi]« 
Hate's €>. ^(Otc&. tJz':^mMl 0 HC«, 

[0 02 0 ] m^&iti^r'-C^i^'J-h^ShliC 

X*s/jN3 < , 1. 0X0. 5X0. 3 5 mm' <hl,» 

[0 02 1 ] i)C(c. *:^Bj©;y5;;^12||SS©S^:^a 

(XfiS 5 -XliS 7 ) ^mLTl^So 

cs n ttSfc^ffl-r^^'/^xtciif^iijss^Tiis i 

mtiNA-3 5 (HOYAS!!©«IT.'l'* i^^'^^^) © 
SJ13mm©*>©^^ffl-r-5.o ^J^?i^*5Si(C 

at, > ;y 7 ©Af*^«t^-r s » 

[0 02 2 ] i1=y7.m>^ \ 0 1 ^m.^Ofc^. ^(D^M 
icWMM 1 0 2 a^ffJlS-r-So ISi^ 1 0 2 a(C«, ^ 
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0 HC>ftL, ::^''^••:'^«:J:I^C r -Cu©?lM*#W 
?^^f ^ Cited; 5 /Ltm^©J¥3©Cu -N i ©H 

[0 02 3 ] >^jc. /^•^^-^>i^-r-2.fc^t>^c7* f 

C S 2 ] lEii^M 1 0 2 a©±K:Jii:)tttffi^1?tif4 1 0 3 © 

10 m^mmr^, m(9m.im.mA i o 3 (c«!a3ti4!j< h 
s K)ii©iim^©ffii>fe©;&<igffl-r-2.. ciT,«, mm, 

- h L. ^TfetSi:?* hv^^i'-Ct^r (via) ■?>PaP 

g|5©>'^•^^->^S7t:0. +^r^s 

CS3 3 :*/5;^©^i?>tt-t>->K:/-5:^ h (S/c«x..:,g^ 

20 h) rsi-^^-r. 

'y:^mm.icm^ 1 0 1 a^&JfMr-S. 1 0 1 a©gil 
S«. ^^1 0 1 a©4iK:^-r-57'-f;^i7 r;- f-gp^, 

)@102b (Cui^ci) ^mi&ir^. ^Lr. -'^•>7•ffJ 
fiSffluy^ h 1 0 5*^^•^?-->i'L-. ^s^)ot^c<fc^3-'^• 
>7"12 1, 1 2 2^Ji$fiST-S. C(Ot^. ^f*MlO 
30 2 b iTe©i2^ 1 0 2 ai*5Jii^§n€.. 

CS 6 3 ^^>-:fmuV'X h 1 0 5*^*b. XfiS 1 i 

mm<r>:fomxm:±m<D^m 102c ^jfj/s-rs. c© 

i#, f'-f;^i"J-FgPp°D<!:©iti^^l 0 2d, 10 

-So C©<bt. T^'-f FgPfpl 1 l©Si@ffiT-l 

11a. 1 1 1 b^. {*^/c. S/cli^Stt^^PJ-Cg? 

ilST-10 2d. 1 0 2 etC^gST-S, 
[ 0 0 2 4 ] t(±© J: ^ U-C, :$:^BJ©:^/-7XgH^S 

-S*5. c©J:^;':c;^/^xi br«, li(T©<fc ^ifet.©*i 

[0 0 2 5 ] l|l©WiOT, ■^X<D^f¥=S:mfcLfcii'7 
■^ifihh, S i O, , B, O, , A 1 , O, , MsO, 
CaO. SrO, &0'B a O^r^fir 9 5 ^JU^Wi^ 

S i O, 6 2%Ji{±6 8%iyT 
B, O. 8%Ji(±l 2%*ffi 
50 A 1 , O3 9%W±1 3%JiiT 
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MgO 1%W±5%«T 
CaO 3%«±7%«T 
SrO 1%«±3%*?^ 
BaO l%Ji(±3%*p 
SrO+BaO 2%«±5%«T 

[ 0 0 2 6 ] S i O, ©^Wfi*i6 8*JU%4®;?.€>i 
tttt*5ii5 < y-j: ^ -C?§ijitt*^igT U . 6 2 « 

[ 0 0 2 7 ] A 1 , O3 ©^Wfi*5 1 2,^)\^%^m^^ 

M*iaSL^< i^^So Al, CD#WHA59* 

[0 02 8 ] MgO«. ?#P>txSAf-7X©Ii^Sg^S[iiK 

[0 02 9] */c> C aO«MgOi«lJ®<HL//£:fPffl 
[0 03 0 ] S r OfcJcO'B a OtJ^K^ Uf^tl^^v 

JU%«±, 3*Jl/%*?il*s®^^c<iii^c^, 3 M 
[0 0 3 U^U-r> cn6<D^»©-&S*5 9 5*JL-% 

0 0" C~3 0 0- CtCfcW2.ifi^IS*5S^^^*53 4x 
10-'-39xiO-'deB - cm-'-C, 3 0 

• CJa±-e$)-2.;y^X?rf#-£.C<i;*5-c^S„ C©*^^X 

fe. S i O, . B, O, . All O3 , MgO. Ca 
O, SrO, SD-'BaOroffifC. ZnO, PbO. La 
, O, > Z r O, « A s, O, > m>Sh^ O, ©cfi© 

l\ 

[0 0 3 2 ] ±ia©lll©W©J:'5)S:;y^;^{*, ^PS^ 
4- 1 6 0 0 3 o#^:f#gfcii7j^§tiri>€>, sfc, m2 

©p!liL.-C. «T©S-fi£^©^Wii:*i«fl%t:' 
S i O, 5 0~6 5% 
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A 1 , O, 12-2 8% 
(/t/cL-^ S i O, +A1, O, 6 5~8 5%) 
MgO 0~20% 
ZnO 0~10% 
B. O. 0-2 0% 

(tctcL, MgO+ZnO + Bj O^ 10~30 
%) 

(Dij'y-:^ifiSii,. cn6©Pl^aS{3:iiiT©3l'3 r$> 

So 

10 [0 03 3 ]SiOj ii=7 7,(Dmm5S^-Q^'0. 5 
0*fi%*?iTl±Bi5g^*5;:*c^ < j^c 1? 

U<.\t^^m!K'^ifii^\\Ll.. 6 5*fi%^ffi^Sitt14 
*SiS<iS:0®^rS16*SB^i/j:S©-C5 0~6 5*fi 
S i O, ©Sig^cC^Hti, 5 0~6 0 

sa%-c*'5. 

[0034] A 1, Oa ~>';3>ifS^iifi<KLfcf* 
0'^ffii^«:f#S©(C-ii>mR!c»r*i3. A^o, iill^WS^ 

1 2 fiii%*«fB^taMi^*^ti;*:-r €. i <b feocigSJgi 
20 ©sfi5tt*itfATS©-C> 1 2Sfi%t^±^S*T.-5Ci*5 
!iJ<?M-C£feS„ S/c. 2 8Sfi%4e;l^)iit^tt*^S 
{tT-5o Al, O, ©^ffiH«. 18-2 5fia%-C 

[0035] S i O, teJ;0*A 1 . O, -^fi-CS 5 
~8 5fia%-t?&-S, C©^fi*^ 6 5Sfi%*?®T« 
l».IgSg{l^*5;*C#<i^J0ii3', 8 5fifi%^e;^Si:^/ 

[0 036] MgO, ZnO*sJ:0'B, O^ WSi'ms.H 

30 l«?:gWr.2.!i:«A5a,s„ MgO«l^ll^5M^5ritS» 

2 0gfi%^SA 

:Xtt*J;< t--2>^am*^*-5*s, 1 0SH%?rffiASi:9' 
+S<S[6)*sif:^-r-So B, O3 «Slfett*J:<L. !f>6tt* 
Tlf-5.5am*^a>-2>*5, 2 0aa%;S:e^S<!:^tBMt6j*i 
ii:^-r-5. MgO, ZnOfcOci^'Bj O, ©^^cffiH 

w, •€-*a-en8- 1 6fia%, 1-5811%. fejco-'i 

-1 2fifi%-C*>-S. fc/cl^, MgO. ZnO*J<l:!>'B 
. O, ©^fiCi. 1 0-3 OM%©®Hr$>^>. 
40 [0 0 3 7 ] ±fa©l^2©{?!lOJ;^Aj::^f^;?.{i, ^ga^p 

7-247 1 3 4^^f8CC^7n3nrt,^So ^c*5, i^'J 

teO, WT©J:'5^ci!{a°n*i*)S= 
(1) SD-1, SD-2 (HOYASi) 

D- l©|gilK?g<^«3 1 X 1 0-'/' C, SD-2© 
Sftli53g^l^«3 2X 1 0-'/° CfA-S (3 0-3 0 0 
• C) . 

50 (2) PS- 1 00 (HOYAK) 



C6) 



-c$>^. ±fas D- 2 J:0 4>fiia-c|iiSg?^*5-r#^>. 

(3) NA-3 5 (HOYAK) 

• ctiii<, mmmm-^-f ^Jumxh^mmtA^it 

^<^fAJ:li„ NA-3 5©^ii!i0^t!t«3 7 X 1 0-'/- 
C (30~30 0° C) -rS)-?). 

(4) NA-40. NA-45 (HOYAS) 

mmmii)^i^<) =J> cfc 0^i>b:*cStiMr;U;^7 >; ;^f^x-c 10 

*S„ NA-4 0CDl^Ig5g^«4 3 X 1 0-'/- C 
(3 0-3 0 0* C) -r*.?). N A- 4:5 (D^m^Wt. 

«4 6 X 1 0-'/° C (3 0 — 3 0 0" C) -C*).S. 
(5> LE-3 0 (HOYAM) 

[0 03 8 ] :^mM(Di^'y:^mmm^'^i'^fS.-r^mc 

:'/^;^?rjifRL.r<^fflTniiJ;t,i. Sfc> ±tB©^© 
fl5,^-e«>'07'mc3^Sao;ri:mS?:fflC>-Ct>€.*5. mm 20 

{ttj:[,\ ■rrj:t>iz,. mW-<y V<D.i:^l>C, I CCSiSi 
OgcMIH5*s^ 6 i^j: 4) © r & o -r 4j J: I ^ 
[0039] 

[f£B^©?9j*] J':^±IJiHJOft:J:'5K:$:|6HJ©;t7 5;^SB» 
o°a^iB®-r^Ci*5-C#.5>. L/c^i-^r. C©*'^XS 

^©m@^«aipisg©sffi(c^^-rn«> ms[s]s§©-r 30 
[ 0 0 4 0 } Sfc, *^?^©;y-7;^iHi^««©is!ji:^ffi* 
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■t^ftHi, ^SilllDffi(Cffi:g©m-?-gt5fa*iBgLfc*f 

[0 04 1] 3|cB8J®:7"o--7':^7- F-C«> ffliSc 

©m@*i;it/'7>^Sffi±Ci:ffJ(S3n-CI/^^/-c«?>, ^©©R 
;y7X«e©BFf5£©(4Mcct9:l:f6n/c 

^©mS©jfi<tC7'-^Xi;U- hgl5n°o*l?S|-rSCi*s 

-'^-±^cJf5^s n?i:)i:igH©msiii8S©^2^i5|B#(ctT 
a^i5iss©a<icf'-r:^i'>;- haua^iegu/c 
tfclg-c. iSja?g©fi-^K:J;^^tfet^^fT5ci*ir# 
■So L*^4>, m@©itfS*s— ^-c^-S/te*"^ i^^-©S 

m.tnm.t -^nm^^w^ c i *5-e # s « 

[0E©IE#^j:itt?g] 

[01 ] *^BJ©:tf7Xi2^SS»fffi©SI5^K7^0-e$) 

-So 

[02] *^Bjcr);tf^xl2iSS«©±^0-rS)€.o 
(A) t3:±HS-C*0, (B) « (A) ©X-X»fffiS 
-C&€>o 

[03] ;^/^;^iB^SS©Ki§Xg©ffi^Ji^^-raf & 
-2.0 

[04] ;y7:^ie0KS©S!{j»x^©fs^(i*m-r0-c*) 

•So 

[^■^©UiBJ] 
1 0 0 fi=y-XW^m^ 
1 0 1 ijv-:KW^ 
1 0 2 i5i^ 

1 0 3 mm.'^m^ 
111 fAT-'p^)- hasa 

Ilia. 111b MS^-f- 
12 1. 12 2 --O^' 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To mount arbitrary 
electronic parts on the same surface on which 
electrodes are formed. 

SOLUTION: A glass wiring board is constituted by 
putting wiring 102 and a photosensitive insulating 
material 103 upon another on a glass substrate 101. The 
wiring 102 is formed from the outside of the recessed 
section of the substrate 101 to the inside of the 
recessed section and the electrode terminals 111a and 
1 lb of discrete parts 1 1 1 are connected to the wiring 
102. In addition, bumps 121 and 122 are formed on the 
wiring 102 on the outside of the recessed section. When 
the wiring board 101 is used as the substrate of a probe 
card, the inspections of ICs to be inspected can be 
conducted in a state where the discrete parts 1 1 1 are 
respectively arranged near the ICs. 
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[Claim(s)] 

[Claim 1] A glass wiring substrate characterized by having wiring which connects electrically a 
glass substrate which has a hollow in a position of one field, electronic parts mounted in said 
hollow of said glass substrate, an electrode formed in the same field as said hollow of said glass 
substrate, and said electronic parts and said electrode in a glass wiring substrate for making 
electric connection with an integrated circuit. 

[Claim 2] Said electrode is a glass wiring substrate according to claim 1 characterized by 
projecting in the shape of a bump. 

[Claim 3] Said glass substrate is a glass wiring substrate according to claim 1 characterized by 
silicon and a coefficient of thermal expansion approximating. 

[Claim 4] Said electronic parts are glass wiring substrates according to claim 1 characterized by 
being discrete part. 

[Claim 5] Said electronic parts are glass wiring substrates according to claim 1 characterized by 
preparing more than one in the same field. 

[Claim 6] A manufacture method of a glass wiring substrate for making electric connection with 
an integrated circuit characterized by providing the following A production process which forms 
a hollow in a position of a glass substrate A production process which applies in said hollow 
from an outside of said hollow of said glass substrate, and forms wiring, and a production 
process which mounts electronic parts on wiring in said hollow while forming an electrode on 
wiring of an outside of said hollow of said glass substrate 

[Claim 7] A manufacture method of a glass wiring substrate according to claim 6 characterized 
by forming an electrode which projected in the shape of a bump in case an electrode is formed 
on said wiring. 

[Claim 8] A manufacture method of a glass wiring substrate according to claim 6 characterized 
by using silicon and a substrate which a coefficient of thermal expansion approximated as said 
glass substrate at a production process which forms said hollow. 

[Claim 9] A probe card for inspecting an integrated circuit formed on a wafer characterized by 
providing the following A glass substrate which has two or more hollows in a position of a field 
which should confront a wafer to be examined Two or more discrete part mounted in said 
hollow of said glass substrate Two or more glass substrate lateral electrodes formed in a location 
which should be made to agree with an electrode of two or more integrated circuits on said 
wafer to be examined Wiring which connects electrically said discrete part and said glass 
substrate lateral electrode 

[Claim 10] Said glass substrate lateral electrode is a glass wiring substrate according to claim 9 
characterized by projecting in the shape of a bump. 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the probe card for 
inspecting the manufacture method of the glass wiring substrate for making electric connection 
especially with an integrated circuit, and its glass substrate, and the integrated circuit formed on 
the wafer about the manufacture method of a glass wiring substrate and a glass substrate, and a 
probe card. 
[0002] 

[Description of the Prior Art] A probe card is used in order to inspect the function of the 
integrated circuit on a wafer (IC). This probe card has many electrodes (bump) for making the 
electrode of IC used as a subject of examination contact. And where the bump of a probe card is 
pressed against the electrode of IC, the function of IC can be inspected by passing an electrical 
signal from a probe card side. 

[0003] However, only the bump for one IC or some is prepared in the conventional probe card. 
Therefore, every [ some / 1 - ] was made as for the functional test of IC on a wafer to 
coincidence, but in order to inspect all ICs, it reapplied the probe card repeatedly, and it had to 
repeat impression of a test signal, and measurement of an output signal. Then, also in order to 
raise the efficiency of the functional test of IC, a probe card connectable with many the 
electrodes and the electric targets of IC in wide range is desired. 

[0004] In addition, a bump's height must be fixed in order to make all the electrodes that exist 
all over a wafer, and the probe card which can take contact to coincidence. That is, the surface 
smoothness of the field which forms a bump is required. It is because there is a possibility that 
the electrode which cannot take contact may be generated when surface smoothness is bad. 
Then, it is possible as a substrate for forming the bump of a probe card to use a glass substrate. 
Since glass is easy to fulfill the conditions of surface surface smoothness, if a bump is formed 
on a glass substrate, it can make a probe card with a bump's fixed height. 
[0005] 

[Problem(s) to be Solved by the Invention] However, even if it uses a glass substrate, the 
problem about the mounting location of discrete part, such as a pass capacitor, remains. That is, 
in order to raise the reliability of IC, it is necessary to inspect by the signal of frequency 
comparable as clock frequency in case the IC is used. Therefore, it will be necessary with 
improvement in the speed of the clock frequency of the latest IC to also make frequency of the 
signal at the time of inspection into a RF. And in order to correspond to measurement of a RF, it 
is necessary to mount discrete part, such as a pass capacitor, in a probe card side, and, moreover, 
those discrete part must be mounted near [ as possible ] the IC used as the measuring object. 
Otherwise, it is because a noise occurs and exact inspection caimot be performed. 
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[0006] However, the portion outside the field where the bump of a probe card has been stationed, 
and the rear face of a probe card can mount discrete part by the Prior art. Among these, by the 
method of arranging discrete part outside the field where the bump of a probe card has been 
stationed, when carrying out package measurement of the whole wafer, discrete part will be 
mounted in the portion outside wafer size. K discrete part is mounted in the portion outside 
wafer size, since the distance to the measuring object IC near the center of a wafer will become 
long, it becomes impossible to correspond to a RF. Moreover, although the wiring (via) which 
penetrates a substrate is needed for the rear face of a probe card by the method of mounting 
discrete part, it is not easy to perform such processing to a glass substrate. 
[0007] Therefore, electronic parts, such as discrete part, can be mounted in the location of the 
arbitration within the same field as the field in which electrodes, such as a bump, were formed, 
and a substrate with the flat surface is desired. If there is such a substrate, it is also possible to 
make the probe card which connected with many the electrodes and the electric targets of IC on 
a wafer, and has arranged discrete part neai each IC. 

[0008] This invention is made in view of such a point, and it aims at offering the glass substrate 
which mounted the electronic parts of arbitration in the same field as the field in which the 
electrode was formed. Moreover, other purposes of this invention are offering the manufacture 
method of a glass substrate of having mounted the electronic parts of arbitration in the same 
field as the field in which the electrode's was formed. 

[0009] Moreover, another purpose of this invention is offering the probe card which can connect 
with IC and the electric target of a large number in wide range [ of an on / a wafer ], and can 
connect the electrode and discrete part of each IC in a short distance. 
[0010] 

[Means for Solving the Problem] In a glass wiring substrate for making electric connection with 
an integrated circuit, in order to solve the above-mentioned technical problem in this invention, 
a glass wiring substrate characterized by to have wiring which connects electrically a glass 
substrate which has a hollow in a position of one field, electronic parts mounted in said hollow 
of said glass substrate, an electrode formed in the same field as said hollow of said glass 
substrate, and said electronic parts and said electrode is offered. 

[0011] Since an electrode is formed on a glass substrate, this glass wiring substrate has fixed 
height of that electrode. Moreover, since [ which was prepared in a position of a glass substrate ] 
it becomes depressed and electronic parts are mounted inside, electronic parts can be mounted 
near the electrode. Therefore, desired electronic parts can be arranged near the integrated circuit 
by coimecting an electrode of this glass wiring substrate to an electrode of an integrated circuit 
electrically. 

[0012] Moreover, it sets to a manufacture method of a glass wiring substrate for making electric 
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connection with an integrated circuit. While forming an electrode on wiring of an outside of a 
production process which forms a hollow in a position of a glass substrate, a production process 
which applies in said hollow from an outside of said hollow of said glass substrate, and forms 
wiring, and said hollow of said glass substrate A manufacture method of a glass wiring substrate 
characterized by having a production process which mounts electronic parts on wiring in said 
hollow is offered. 

[0013] According to a manufacture method of this glass wiring substrate, electronic parts are 
mounted in a position of the same field as an electrode, and a glass wiring substrate which 
connected electronic parts with an electrode with wiring is made. Moreover, it sets to a probe 
card for inspecting an integrated circuit formed on a wafer. A glass substrate which has two or 
more hollows in a position of a field which should confront a wafer to be examined. Two or 
more discrete part mounted in said hollow of said glass substrate. Two or more glass substrate 
lateral electrodes formed in a location which should be made to agree with an electrode of two 
or more integrated circuits on said wafer to be examined, A probe card characterized by having 
a glass wiring substrate which consists of wiring which connects electrically said discrete part 
and said glass substrate lateral electrode is offered. 

[0014] Since a glass substrate lateral electrode is formed on a glass substrate, this probe card has 
fixed height of a glass substrate lateral electrode. Moreover, since discrete part is mounted in a 
hollow of the same field as a glass substrate lateral electrode, discrete part can be mounted near 
the desired electrode. If this inspects to coincidence a wide range integrated circuit formed on a 
wafer using this probe card, an electrode and a glass substrate lateral electrode of an integrated 
circuit can be connected certainly, and a functional test by signal of a RF can be conducted in 
the condition of having arranged discrete part near each integrated circuit. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. Drawing 2 is the general drawing of the glass wiring substrate of 
this invention. (A) is a plan and (B) is the X-X cross section of (A). In addition, the field of the 
direction contacted to a wafer is used as the upper surface in this drawing. 
[0016] In the glass wiring substrate 100 of this invention, the discrete part 110, such as a pass 
capacitor, and the bump 120 who should make it connect with the electrode of each IC are 
formed on the glass substrate 101. The surface of a glass substrate 101 has sufficient surface 
smoothness. Discrete part 110 is formed corresponding to all ICs of the wafer which should be 
inspected. And many hollows are formed in the glass substrate and discrete part 111-116 is 
mounted in the hollow so that it may understand from a cross section. On the other hand, bump 
121-129,120a-120c is formed in fields other than a hollow. 

[0017] Drawing 1 is the partial enlarged view of the glass wiring substrate cross section of this 
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invention. On the glass substrate 101, wiring 102 and the photosensitive insulating material 103 
have piled up. It is formed in the interior of the hollow of a glass substrate 101 from portions 
other than the hollow of a glass substrate 101, covering wiring 102. And the electrode terminals 
111a and 111b of discrete part 111 are connected to wiring 102. Moreover, the bump 121,122 is 
formed after the wiring 102 in fields other than a hollow. 

[0018] The bump 121,122 of uniform height is formed by this, and discrete part 111 can be 
mounted near it. And since discrete part 111 is mounted in the hollow, in case each bumps 
121-122 and the electrode by the side of a wafer are contacted, discrete part 111 does not 
become obstructive. Therefore, if this glass wiring substrate 100 is used as a substrate of a probe 
card, it can inspect in the condition of having arranged discrete part near [ each ] the IC used as 
a subject of examination. Therefore, the performance test of a RF can be performed to 
coincidence for all ICs on a wafer. In addition, the terminal for connecting with test equipment 
is prepared along with the periphery of the glass wiring substrate 100. 

[0019] By the way, there is inspection (burn-in) conducted while applying heat among the 
inspection of IC on a wafer. In order to conduct such inspection with the probe card which can 
take contact to coincidence to all ICs on a wafer, it is required for the coefficient of thermal 
expansion of a probe card to be close to a wafer. That is, when the coefficient of thermal 
expansion of a probe card differs from the wafer of silicon (Si), at the time of a burn-in, the 
location of a wafer lateral electrode and the bump by the side of a probe card will shift [ only 
the difference of an expansion coefficient ], and there is a possibility that it may become 
impossible to take contact. This orientation will become remarkable if especially the size of a 
wafer becomes 8 inches, 10 inches, and a diameter of macrostomia. Therefore, it is desirable to 
use for a glass substrate 101 what has a coefficient of thermal expansion close to Si. 
[0020] Moreover, the chip for surface mounts is used for the discrete part embedded, these 
components have small size ~ 1.0x0.5x0.35mm3 ** ~ there are some which are said. Since the 
hollow made on glass by using such small components is also small and ends, processing 
effectiveness becomes good. 

[0021] Next, the manufacture method of the glass wiring substrate of this invention is explained. 
Drawing 3 and drawing 4 are drawings showing the manufacturing process of a glass wiring 
substrate. Drawing 3 shows the first half of a manufacturing process (a production process SI - 
production process S4), and drawing 4 shows the second half of a manufacturing process (a 
production process S5 - production process S7). 

[SI] Choosing what has a coefficient of thermal expansion close to Si as the glass used for a 
substrate, board thickness uses the thing of the thickness beyond twice of components in 
consideration of embedding discrete part. For example, the thing of 3mm of board thickness of 
NA-35 (Hoya alkali free glass) is used. In addition, the example of glass with the coefficient of 
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thermal expansion near Si is mentioned later. 

[0022] If a glass substrate 101 is prepared, wiring layer 102a will be formed in the surface. It is 
used forming a metal membrane in wiring layer 102a. The thin film of Cr-Cu is first attached to 
it by the spatter to a glass substrate 101. And the layer of Cu-nickel with a thickness of about 5 
micrometers is formed by performing electrolysis plating by using the thin film of Cr-Cu as an 
electrode. 

[0023] Next, in order to carry out patterning, the coat of the photoresist is carried out, a circuit 
pattern is exposed with an exposure machine and a photo mask, a resist is developed, a metal 
membrane is etched, and, finally a resist is stripped. 

[S2] The layer of the photosensitive insulating material 103 is formed on wiring layer 102a. 
What has the low dielectric constant of photosensitive polyimide etc. is used for the 
photosensitive insulating material 103. This is because the RF property of the substrate which 
the direction of a material with a low dielectric constant completed becomes good. The coat of 
the photosensitive insulating material 103 is carried out, with an exposure machine and a photo 
mask, beer (via) and the pattern of opening are exposed, negatives are developed and a cure is 
carried out to it (it burns and hardens). Thereby, an insulating layer can be formed. 
[S3] In order to form the hollow of glass with sandblasting (or etching), it covers the portion 
which does not make a hollow by the resist 104 (or resist for etching) for sandblasting. 
[S4] It becomes depressed in a glass substrate with sandblasting (or etching), and 101a is 
formed. The discrete part mounted in hollow 101a makes the depth of hollow 101a the degree 
which does not project from the wiring surface. 

[S5] - the conductor which removes the resist 104 (or resist for etching) for sandblasting, and 
serves as wiring of the maximum upper layer — film 102b (Cu etc.) is formed. And patterning of 
the resist 105 for bump formation is carried out, and a bump 121,122 is formed with plating, 
this time -- a conductor - film 102b and low-ranking wiring layer 102a are connected. 
[S6] The resist 105 for bumps is removed and wiring layer 102c of the maximum upper layer is 
formed by the same method as a production process SI. At this time, the end-connection 
children 102d and 102e with discrete part are made by coincidence. 

[S7] Discrete part 111 is mounted in a hollow. At this time, the electrode terminals 111a and 
lUb of discrete part 111 are connected to the end-connection children 102d and 102e with 
solder or electroconductive glue. 

[0024] The glass wiring substrate of this invention can be manufactured as mentioned above. In 
addition, although silicon and the glass to which the expansion coefficient was made to 
approximate are used as a material of a glass substrate, there is the following as such glass. 
[0025] There is glass which fulfilled the following conditions as the 1st example. Si02, B-2 03, 
aluminum 203, and MgO, CaO, SrO and BaO - a total amount ~ more than 95 mol % ~ it 
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contains and the content of each component by mol % display Si02 Less than [ more than 
62%68% ] B-2 03 8% or more less than 12%aluminum 203 Less than [ more than 9%13% ] 
MgO Less than [ more than 1%5% ] CaO Less than [ more than 3%7% ] SrO Less than [ more 
than 1%3% ] BaO l%or more less than 3%SrO+BaO It is 2% or more 5% or less of glass. 
These reasons for limitation are as follows. 

[0026] Si02 If a content exceeds 68-mol %, viscosity will become high, melting nature will fall, 
and less than [ 62 mol % ], the point [ distortion ] of the glass obtained falls too much. B-2 03 
While the point [ distortion ] of glass that a content is obtained more than at 12 mol % falls too 
much, nitric-acid-proof nature falls, and less than [ 8 mol % ], while viscosity becomes high and 
melting nature falls, the fluoric acid-proof nature of the glass obtained falls. 
[0027] aluminum 203 If a content exceeds 13-mol %, while the devitrification-proof nature of 
the glass obtained will fall, when contacting fluoric acid on this glass, the glass surface becomes 
easy to become cloudy by fluoric acid. On the other hand, it is aluminum 203. The strain point 
of the glass with which a content is obtained less than [ 9 mol % ] falls too much. 
[0028] since MgO is the most effective component in an alkaline earth oxide as a component for 
which the expansion coefficient of the glass obtained and viscosity are reduced ~ more than 1 
mol % — although it is necessary to make it contain, if it is made to contain exceeding 
five-mol %, the devitrification-proof nature of the glass obtained will fall. 
[0029] since [ moreover, ] CaO has MgO and an mostly similar operation ~ more than 3 mol % 
~ although it is required, if it is made to contain exceeding seven-mol %, the 
devitrification-proof nature of the glass obtained will fall. 

[0030] They are a component effective as a component which raises the devitrification-proof 
nature of the glass obtained, and both SrO and BaO are also the component which reduces the 
strain point of the glass obtained and enlarges an expansion coefficient while they raise 
viscosity and reduce melting nature. Therefore, the content serves as a value with more than 1 
mol % and less than [ 3 mol % / suitable ], respectively. Furthermore, both total amount is also 
limited to less than [ 5 mol % ]. 

[0031] And since the total amount of these components cannot acquire a desired property less 
than [ 95 mol % ], it is limited more than 95 mol %. If it is made the above components, the 
mean coefficient of linear expansion in 100-degreeC-300-degreeC can obtain the glass whose 
strain point is more than 630-degreeC by 34x10-7 - 39x10-7 deg-cm -1. This glass is glass 
excellent also in melting nature and a moldability. in addition, everything but Si02, B-2 03, 
aluminum 203, and MgO, CaO, SrO and BaO - ZnO, PbO, La 203, Zr02, As 203, and Sb 
203 at least one inner sort - a total amount ~ less than [ 5 mol % ] ~ you may contain. 
[0032] Glass like the 1st above-mentioned example is indicated by JP,4-160030,A. Moreover, 
the content of each following component is weight % as the 2nd example, and it is Si02. 50 - 
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65%aluminum 203 12 - 28% (20 3 65 - 85% of however, Si02+aluminum) 

MgO 0-20%ZnO 0-10%B-2 0 3 0 - 20% (203 10 - 30% of however, MgO+ZnO+B) 

There is ** glass. These reasons for limitation are as follows. 

[0033] Si02 It is the fundamental component of glass, and at less than 50 % of the weight, since 
viscosity will become high too much and melting will become difficult if chemical durability 
deteriorates and an expansion coefficient not only becomes large too much, but it exceeds 65 % 
of the weight, it is limited to 50 - 65% of the weight. Si02 The optimal range is 50 - 60 % of the 
weight. 

[0034] aluminum 203 It is a component indispensable although a silicon crystal and the 
approximated pace-of-expansion curve are obtained, and is the component which gives high 
thermal resistance and the outstanding chemical durability. However, since the viscosity of a 
pyrosphere increases while phase-splitting orientation increases at less than 12 % of the weight, 
it is indispensable to be contained 12% of the weight or more. Moreover, if it exceeds 28 % of 
the weight, devitrification-proof nature will get worse, aluminum 203 The optimal range is 18 - 
25 % of the weight. 

[0035] Si02 And aluminum 203 It is 65 - 85 % of the weight in a total amount. Glass melting 
will become difficult, if a coefficient of thermal expansion becomes large too much at less than 
65 % of the weight and this total amount exceeds 85 % of the weight. 

[0036] MgO, ZnO, and B-2 03 It is the component which offers stable glass. It is necessary to 
contain at least one sort of these components. MgO is effective in lowering viscosity while it 
raises a coefficient of thermal expansion, but if it exceeds 20 % of the weight, a coefficient of 
thermal expansion will become large too much. Although ZnO is effective in improving 
chemical durability, if it exceeds 10 % of the weight, phase-splitting orientation will increase. 
B-2 03 Melting nature is improved, and although it is effective in lowering viscosity, if it 
exceeds 20 % of the weight, phase-splitting orientation will increase. MgO, ZnO, and B-2 03 
The optimal ranges are 8 - 16 % of the weight, 1 - 5 % of the weight, and 1 - 12 % of the weight, 
respectively. However, MgO, ZnO, and B-2 03 A total amount is 10 - 30% of the weight of a 
range. 

[0037] Glass like the 2nd above-mentioned example is indicated by JP,7-247134,A. In addition, 
generally silicon and the glass which the coefficient of thermal expansion approximated are 
marketed, and has the following products. 
(1) SD-1, SD-2 (Hoya make) 

These make in agreement silicon and an expansion curve (curve showing change of the pace of 
expansion of the glass to temperature). 31xlO-7/degreeC and the coefficient of thermal 
expansion of SD-2 of the coefficient of thermal expansion of SD-1 are 32xlO-7/degreeC 
(30-300-degreeC). 



8 



HlO-282145 



(2) PS-100 (Hoya make) 

They are the translucent glass ceramics which made silicon and an expansion curve in 
agreement. Anode plate cementation can be performed at low temperature rather than the 
above-mentioned SD-2. 

(3) NA-35 (Hoya make) 

It is alumino borosilicate glass which made silicon and an expansion coefficient mostly in 
agreement, and alkali is not included. Even if a strain point is as high as 650-degreeC and passes 
through a high-temperature-processing cycle, there is almost no dimensional change. The 
coefficient of thermal expansion of NA-35 is 37xlO-7/degreeC (30-300-degreeC). 

(4) NA-40, NA-45 (Hoya make) 

It is alkali free glass with a somewhat larger expansion coefficient than silicon. The coefficient 
of thermal expansion of NA-40 is 43xlO-7/degreeC (30-300-degreeC). The coefficient of 
thermal expansion of NA-45 is 46xlO-7/degreeC (30-300-degreeC). 

(5) LE-30 (Hoya make) 

An expansion coefficient is somewhat larger glass than silicon, and it is congenial to Cr film. 
[0038] What is necessary is just to use suitable glass out of the above glass according to a use, 
choosing, in case the glass wiring substrate of this invention is created. Moreover, although the 
electrode which projected in the shape of a bump is used with the gestalt of the 
above-mentioned operation, it is not necessary to be necessarily a configuration like a bump as a 
configuration of an electrode. That is, the contact section with the electrode of IC may be even 
like an electrode pad. 
[0039] 

[Effect of the Invention] Since the height of an electrode becomes fixed with the glass wiring 
substrate of this invention since the electrode was formed on the glass substrate as explained 
above, and electronic parts are mounted in the hollow of a glass substrate, electronic parts can 
be arranged in the location of the arbitration of the same field as an electrode. Therefore, if the 
electrode of this glass substrate is connected to the electrode of an integrated circuit, electronic 
parts can be arranged immediately near the integrated circuit. 

[0040] Moreover, by the manufacture method of the glass wiring substrate of this invention, 
since a hollow is established in a glass substrate and electronic parts are mounted there, the 
glass wiring substrate which has arranged the electronic parts of arbitration to the same field as 
an electrode can be manufactured. 

[0041] Moreover, in the probe card of this invention, since two or more electrodes are formed 
on the glass substrate, the height of an electrode is fixed, and since [ which was prepared in the 
position of a glass substrate ] it becomes depressed and discrete part is mounted inside, discrete 
part can be mounted near the predetermined electrode. Therefore, if the wide range integrated 
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circuit formed on the wafer using this probe card is inspected to coincidence, the functional test 
by the signal of a RF can be conducted in the condition of having arranged discrete part near the 
integrated circuit. And since the height of an electrode is fixed, the electrode and electrode of a 
wafer are certainly connectable. 

[Brief Description of the Drawings] 

[Drawing 1] It is the partial enlarged view of the glass wiring substrate cross section of this 
invention. 

[Drawing 2] It is the general drawing of the glass wiring substrate of this invention. (A) is a plan 
and (B) is the X-X cross section of (A). 

[Drawing 3] It is drawing showing the first half of the manufacturing process of a glass wiring 
substrate. 

[Drawing 4] It is drawing showing the second half of the manufacturing process of a glass 
wiring substrate. 
[Description of Notations] 

100 Glass Wiring Substrate 

101 Glass Substrate 

102 Wiring 

103 Photosensitive Insulating Material 
111 Discrete Part 

111a, 111b Electrode terminal 
121,122 Bump 
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